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NEUROLOGY

Diabetes lessens learning
Nature Neurosci. doi:10.1038/nn2055 (2008)
A stress-related steroid may damage regions 
of the brain responsible for memory in 
animals with diabetes.  

Mark Mattson and his colleagues at the 
National Institute on Aging in Baltimore, 
Maryland, found that both rats modelling 
type 1 diabetes and mice modelling type 
2 diabetes formed fewer new neurons in 
the hippocampus and experienced more 
difficulty learning than normal rodents.

Both rodent models also had higher 
levels of corticosterone. Humans with 
diabetes sometimes have higher levels of 
a related steroid called cortisol. Lowering 
corticosterone in diabetic rodents restored 
their capacity for learning, and later 
administration of high levels of 
corticosterone to these rodents 
reinstated the learning deficits. 
Taken together, the results suggest 
that corticosterone may cause 
cognitive impairment in diabetes.

MATERIALS

Gecko glue
Proc. Natl Acad. Sci. USA 105, 
2307–2312 (2008)
Inspired by geckos’ feet, 
researchers have developed and 
tested in vivo a biodegradable 
tape that may one day be used as a 
replacement for sutures. The tape 
is made from a thin polymer film, 
etched with a forest of nanoscale, cone-shaped 
projections similar to the tiny bristles that 
cover the hairs on the pads of geckos’ toes.

Geckos’ feet bind to surfaces owing to 
simple intermolecular forces between 
the surface and these bristles. But the 
tape, developed by Robert Langer of the 
Massachusetts Institute of Technology in 
Boston, Jeffrey Karp of Harvard Medical 
School and a large team, depends on an extra 
layer of stickiness from a coating of sugar that 
assists with bonding. 

Gecko-modelled adhesives have been 
developed in the past, but the researchers say 
this is the first to show compatibility in living 
tissue. 

OPTICS

Hidden source
Phys. Rev. Lett. 100, 063904 (2008)
If a spherical ‘invisibility cloak’ could hide 
physical objects, as recently proposed, it 
could also hide electromagnetic fields, 

according to Hongsheng Chen and his 
co-workers at Zhejiang University in 
Hangzhou, China. 

The shield uses metamaterials, which 
interact with light in unusual ways, to divert 
electromagnetic waves around the inside 
of the shielded space. The principle has 
been demonstrated experimentally at 
microwave frequencies, but it wasn’t clear 
whether it would work for cloaking ‘active’ 
devices such as electronic circuits, which 
produce electromagnetic fields that could 
leak out of the shield and undermine the 
invisibility. 

Chen and colleagues calculate that such 
fields create electric and magnetic fields at 
the inner surface of a spherical shield, which, 
in turn, reflect any waves broadcast from an 
active object inside and prevent them from 
escaping. 

EVOLUTION

Back into hiding
Proc. R. Soc. B doi:10.1098/rspb.2007.1766 (2008)
Many species, especially insects, protect 
themselves from predators by mimicking 
the bright warning markings of other, better-
defended creatures. A study of butterflies 
confirms one theory about this phenomenon 
— that when the noxious model species 
disappears the mimic does not necessarily 
vanish with it, but can revert to a less-
conspicuous outfit. 

Kathleen Prudic and Jeffrey Oliver at the 
University of Arizona in Tucson compiled an 
evolutionary family tree of North American 
admiral butterflies, a subspecies of which 
mimics the wing patterns of the toxic black 
pipevine swallowtail butterfly (mimic 
pictured above). One subspecies of Limenitis 
arthemis is descended from such mimics, 
but displays the camouflage patterns of its 
ancestors (pictured, inset), suggesting that it 
has re-evolved its disguise. 

Eric J. Nestler
University of Texas Southwestern 
Medical Center, Dallas 

A psychiatrist talks about 
finding answers that add up 
across all levels.

Often when we study the brain and 
behaviour, we fail to tie molecular 
events to higher-order changes 
in composition, to shifts in the 
organ’s circuitry, or all the way 
up to changes in actions or broad 
mental abilities. Many scientific 
fields suffer from this problem of 
scale, but the recent explosion 
in techniques available for 
molecular biology and quantitative 
behavioural analysis has given 
neurobiology the potential to 
bridge many conceptual gaps. 

An excellent example is a study 
carried out by Roberto Malinow 
of Cold Spring Harbor Laboratory, 
New York, and his colleagues (H. Hu 
et al. Cell 131, 160–173; 2007). They 
elucidated a molecular mechanism 
by which emotional stress and 
arousal promote long-term memory 
formation. In doing so, they brought 
together two well-characterized 
phenomena: that noradrenaline 
stimulates memory formation in the 
brain’s hippocampus, and that the 
trafficking of a type of glutamate 
receptor is important for a form of 
plasticity in the same brain region.  

Malinow’s team shows that, by 
stimulating noradrenaline release 
in the hippocampus, emotional 
stress leads to phosphorylation 
of glutamate receptors. This 
boosts the incorporation of 
these receptors at the synapse 
— the junction between nerve 
cells — which, in turn, enhances 
synaptic function and improves 
memory formation. Crucially, mice 
with a mutation that prevents 
phosphorylation of the relevant 
part of the glutamate receptor do 
not show noradrenaline-mediated 
memory enhancement. 

Impressively, this study 
begins with a clinically important 
phenomenon — memory 
enhancement by emotional stress 
— and establishes a detailed 
biological pathway that underlies a 
behavioural endpoint in an animal 
model. Studies such as this are 
what the field needs.

K
. P

RU
D

IC

1033

RESEARCH HIGHLIGHTS

JOURNAL CLUB

NATURE|Vol 451|28 February 2008


	Journal club


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice




